The concept of strong convergence [ I ] was investigated both in summability theory [8] , [1] , [9] , [10] and Fourier analysis [13] , [14] , [15] , [16] , [17] . This generated new classes of interesting sequence spaces and spaces of Fourier series. In the last section we give examples and applications to convergence fields and to some important spaces of Fourier series.
Strong convergence of orders 0 < p < ∞ [ I ] p were also investigated in the above mentioned papers. Invariance statements for these methods do not follow from our results however since statements corresponding to Theorem 4.2 do not hold for general orders.
Definitions.
Let ω be the space of all real or complex sequences x = (x k ). An 
A sequence x in ω has the property AB of sectional boundedness in an F K-space E if the sections s n x of x form a bounded subset of E and it has the property σB if the Cesàro sections σ n x are bounded in E.
Let H := {h ∈ ω h k = 1 or h k = 0 for all k} and H φ := H ∩ φ. The unconditional (or unrestricted ) sections of a sequence x are the sequences in the set
The absolute set of x is H · x. Since e ∈ H, we have x ∈ H · x. Let E be an F K-space and let x ∈ ω. We say that x has the property UAB of unconditional 
say that E is solid; this is equivalent to
We finish this section with a list of some BK-spaces and their norms. The BKspaces ∞ , c and c 0 are the space of all bounded, convergent and null sequences x, respectively, under the sup norm
bv is the BK-space of all sequences x of bounded variation under the norm 
and for q = ∞,
3. Basics. Let E be an F K-space whose topology is defined by a collection P of semi- 
Proof. Since E AB is an F K-space defined by the collection of seminorms p AB for p ∈ P and since
The functions p [AB] are clearly lower semicontinuous extended seminorms on E AB . By
Garling's Theorem [7] , p. 998, E [AB] is an F K-space.
is a BK-space with norm
The seminorms of the form p |E| are important because they simulate absolute convergence of series. We state some lemmas.
, and x k = 0, otherwise.
Since
Separating a bounded sequence x into real and imaginary parts and then into the positive and negative parts
, we obtain the following from Lemma 3.3.
. Then again by 
If E has the property [ AB ], then it has the property AB. Then E AK = E AD [7] . This means that E AK is a closed subspace of E and hence an F K-space with the properties AD and [ AB ]. By Theorem 3.9,
However, for an F K-space with the property [ AB ], the space E |AK| may be smaller than E [AK] . The space v, defined in Section 4, is an example. 
(n → ∞), respectively. These spaces are BK-spaces under the norm [9] . Convergence factors were investigated by Kuttner and Thorpe [10] . It is shown in [9] 
The space v is a BK-space under the norm
That is, x ∈ v if and only if for every lacunary sequence (k j ), the subsequence x k j belongs to bv. This criterion clearly shows that v ⊂ c. Furthermore, if x ∈ bv, then
Thus we obtain the following theorem. Proof. For each h ∈ H, x ∈ v, and m = 1, 2, 3, . . . , we have . Then s
Since v has the property [ AB ], the other equalities follow from Theorem 3.10. 
.) and T
x (h · d j y) = h · d j x · y, (h ∈ H, j = 0, 1x [bs] = sup j≥m 2 j | x k | + sup n n k=2 m x k = o(1) + x − s 2 m −1 x bs = o(1) (m → ∞). (4.6) Theorem. [ cs ] [AB] = [ bs ]. Proof. If x ∈ [ bs ], then h · d j x [bs] = 2 j | x k | + d j h · x bs ≤ 2 2 j | x k | ≤ 2 x [bs] . Also s n x [bs] ≤ x bs . Thus [ bs ] ⊂ [ cs ] [AB] . Conversely, if x ∈ [ cs ] [AB] , then sup h∈H h · d j x [bs] ≥ 2 j | x k | = O(1) (j → ∞). Also [ cs ] [AB] ⊂ [ cs ] AB ⊂ cs AB ⊂ bs. Thus [ cs ] [AB] ⊂ [ bs ]. (4.7) Theorem. v · v = v. Proof. Let x, y ∈ v. By criterion (4.1) we have k | x n k y n k − x n k+1 y n k+1 | ≤ k { | x n k | | y n k − y n k+1 | + | y n k | | x n k − x n k+1 | } ≤ x ∞ k | x n k − y n k+1 | + y ∞ k | x n k − x n k+1 | < ∞ for every lacunary subsequence. Thus v · v ⊂ v. Since e ∈ v, v · v ⊃ v · e = v.
Recall that
∞,1 is the space of all sequences satisfying
Letting h alternate between 0 and 1 on dyadic blocks we get
5. Multiplier results.
(5.1) Theorem. Let E be an F K-space containing φ. The following statements are equivalent:
[a] E has the property [ AB ];
Proof. E AK = E AD and by Theorem 4 of [7] ,
y · x is a Cauchy sequence in E. For n > m we have s
x. Thus for each continuous seminorm p on E, we have by Lemma 3.4
Since y ∈ v 0 , this tends to 0 as m, n → ∞.
Since v ⊂ c, every y ∈ v is of the form y = z +w, where z ∈ v 0 and w = (lim k y k )e. 
6. Examples and applications in summability theory and Fourier analysis. 
For an infinite matrix of real or complex numbers T = (t nk ), let c T denote the convergence field of T, that is, c T = {x ∈ ω : T x ∈ c}. We say that a matrix T 
where the interval of integration is of the length 2π. Let C be the Banach space of all continuous real or complex valued 2π-periodic functions with the norm We shall also consider the space M of 2π-periodic Radon measures under the norm
In view of the concepts of ordinary, Cesàro, strong Cesàro, absolute boundedness and absolute convergence in sequence spaces and the above duality between the function spaces E and the spaces of Fourier coefficients E, each of these classical function spaces bears other descriptions. For example, by classical results (see [6] , [19] ),
Applying the concept of strong sectional boundedness and convergence, the following theorem shows that none of these classical spaces, except E = L 2 and E = A, coincides with the space E [AB] or E [AK] . The standard sequence spaces appearing in these statements are to be interpreted as the spaces of two-way sequences.
and
, where 1/p + 1/q = 1; 
